(1Y '
'[Q} Sgrr:qeetlcs Your Guide to Understanding
.k Genetic Conditions

] Reference

McLeod neuroacanthocytosis syndrome

McLeod neuroacanthocytosis syndrome is primarily a neurological disorder that occurs
almost exclusively in boys and men. This disorder affects movement in many parts of
the body. People with McLeod neuroacanthocytosis syndrome also have abnormal star-
shaped red blood cells (acanthocytosis). This condition is one of a group of disorders
called neuroacanthocytoses that involve neurological problems and abnormal red blood
cells.

McLeod neuroacanthocytosis syndrome affects the brain and spinal cord (central
nervous system). Affected individuals have involuntary movements, including jerking
motions (chorea), particularly of the arms and legs, and muscle tensing (dystonia) in
the face and throat, which can cause grimacing and vocal tics (such as grunting and
clicking noises). Dystonia of the tongue can lead to swallowing difficulties. Seizures
occur in approximately half of all people with McLeod neuroacanthocytosis syndrome.
Individuals with this condition may develop difficulty processing, learning, and
remembering information (cognitive impairment). They may also develop psychiatric
disorders, such as depression, bipolar disorder, psychosis, or obsessive-compulsive
disorder.

People with McLeod neuroacanthocytosis syndrome also have problems with

their muscles, including muscle weakness (myopathy) and muscle degeneration
(atrophy). Sometimes, nerves that connect to muscles atrophy (neurogenic atrophy),
leading to loss of muscle mass and impaired movement. Individuals with McLeod
neuroacanthocytosis syndrome may also have reduced sensation and weakness in
their arms and legs (peripheral neuropathy). Life-threatening heart problems such
as irregular heartbeats (arrhythmia) and a weakened and enlarged heart (dilated
cardiomyopathy) are common in individuals with this disorder.

The signs and symptoms of McLeod neuroacanthocytosis syndrome usually begin in
mid-adulthood. Behavioral changes, such as lack of self-restraint, the inability to take
care of oneself, anxiety, depression, and changes in personality may be the first signs
of this condition. While these behavioral changes are typically not progressive, the
movement and muscle problems and intellectual impairments tend to worsen with age.

Frequency

McLeod neuroacanthocytosis syndrome is rare; approximately 150 cases have been
reported worldwide.



Genetic Changes

Mutations in the XK gene cause McLeod neuroacanthocytosis syndrome. The XK gene
provides instructions for producing the XK protein, which carries the blood antigen Kx.
Blood antigens are found on the surface of red blood cells and determine blood type.
The XK protein is found in various tissues, particularly the brain, muscle, and heart.
The function of the XK protein is unclear; researchers believe that it might play a role
in transporting substances into and out of cells. On red blood cells, the XK protein
attaches to another blood group protein, the Kell protein. The function of this blood
group complex is unknown.

XK gene mutations typically lead to the production of an abnormally short, nonfunctional
protein or cause no protein to be produced at all. A lack of XK protein leads to an
absence of Kx antigens on red blood cells; the Kell antigen is also less prevalent.

The absence of Kx antigen and reduction of Kell antigen is known as the "McLeod
phenotype," and refers only to the red blood cells. It is not known how the lack

of XK protein leads to the movement problems and other features of McLeod
neuroacanthocytosis syndrome.

Inheritance Pattern

McLeod neuroacanthocytosis syndrome is inherited in an X-linked recessive pattern.
The gene associated with this condition is located on the X chromosome, which is

one of the two sex chromosomes. In males (who have only one X chromosome), one
altered copy of the gene in each cell is sufficient to cause the condition. In females
(who have two X chromosomes), a mutation must be present in both copies of the gene
to cause the disorder. Males are affected by X-linked recessive disorders much more
frequently than females. Rarely, females with a mutation in one copy of the XK gene
can have the characteristic misshapen blood cells and movement problems associated
with McLeod neuroacanthocytosis syndrome. A characteristic of X-linked inheritance is
that fathers cannot pass X-linked traits to their sons.

Other Names for This Condition

*  McLeod syndrome

Diagnosis & Management

Genetic Testing

*  Genetic Testing Registry: McLeod neuroacanthocytosis syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0398568/

Other Diagnosis and Management Resources

* GeneReview: McLeod Neuroacanthocytosis Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1354
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General Information from MedlinePlus

Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

Drug Therapy
https://medlineplus.gov/drugtherapy.html

Genetic Counseling
https://medlineplus.gov/geneticcounseling.htmi

Palliative Care
https://medlineplus.gov/palliativecare.html

Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources
MedlinePlus

Health Topic: Blood Disorders
https://medlineplus.gov/blooddisorders.html

Health Topic: Movement Disorders
https://medlineplus.gov/imovementdisorders.html

Genetic and Rare Diseases Information Center

McLeod neuroacanthocytosis syndrome

https://rarediseases.info.nih.gov/diseases/10731/mcleod-neuroacanthocytosis-

syndrome

Additional NIH Resources

National Institute of Neurological Disorders and Stroke: Chorea Information Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Chorea-Information-Page

National Institute of Neurological Disorders and Stroke: Neuroacanthocytosis

Information Page

https://www.ninds.nih.gov/Disorders/All-Disorders/Neuroacanthocytosis-

Information-Page

page 3


https://medlineplus.gov/diagnostictests.html
https://medlineplus.gov/drugtherapy.html
https://medlineplus.gov/geneticcounseling.html
https://medlineplus.gov/palliativecare.html
https://medlineplus.gov/surgeryandrehabilitation.html
https://medlineplus.gov/blooddisorders.html
https://medlineplus.gov/movementdisorders.html
https://rarediseases.info.nih.gov/diseases/10731/mcleod-neuroacanthocytosis-syndrome
https://rarediseases.info.nih.gov/diseases/10731/mcleod-neuroacanthocytosis-syndrome
https://www.ninds.nih.gov/Disorders/All-Disorders/Chorea-Information-Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Neuroacanthocytosis-Information-Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Neuroacanthocytosis-Information-Page

Educational Resources

» Disease InfoSearch: McLeod neuroacanthocytosis syndrome
http://www.diseaseinfosearch.org/McLeod+neuroacanthocytosis+syndrome/8791

* MalaCards: mcleod neuroacanthocytosis syndrome
http://www.malacards.org/card/mcleod_neuroacanthocytosis_syndrome

e Orphanet: McLeod neuroacanthocytosis syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=59306
Patient Support and Advocacy Resources

* Contact a Family (UK)
http://www.cafamily.org.uk/medical-information/conditions/n/neuroacanthocytosis-
disorders/

* RareConnect
https://www.rareconnect.org/en/community/neuroacanthocytosis

GeneReviews

*  McLeod Neuroacanthocytosis Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1354

ClinicalTrials.gov

e  ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22Choreatic+Disorders%22+OR+
%22McLeod+neuroacanthocytosis+syndrome%22+0OR+%22Neuroacanthocytosis
%22+0OR+%22Chorea+Acanthocytosis+Syndromes%22

Scientific Articles on PubMed

* PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28McLeod+neuroacanthocyt
osis+syndrome%5BTIAB%5D%29+0R+%28MclLeod+syndrome%5BTIAB%5D%2
9+0OR+%28McLeod+phenotype%5BTIAB%5D%29%29+AND+english%5Bla%5D
+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

. KELL BLOOD GROUP PROTEIN, MCLEOD SYNDROME-ASSOCIATED
http://omim.org/entry/314850
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